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Suppose p is a prime, X a finite group of order prime to p, and A an elementary 
Abelian p-group of operators on X. There are some results which limit the 
structure of X, particularly in terms of its Fitting length, if the structures of Cx (a) 
’ are restricted for a E A ‘@. (See, for example, [ 1, 3] and [5]-[8]). Here we consider 
the situation in which we assume that for some integer n, Cx (a) is soluble and 
h(Cx (a))< n for all u E A *(h(Y) denotes the Fitting height, or length, of the 
finite soluble group Y - see [7]). For the rest of this discussion, p, A, X and n will 
satisfy those conditions. 
The object of this note is mainly to point out that the induction step in Takeshi 
Kondo’s paper [3] is of wider application, if used with results of Glauberman, J.N. 
Ward and the present author. In a short and elegant paper, Kondo proves: 
Theorem 1. If m(A) 2 n + 2, then X is soluble and h(X) s n. 
Here, as usual, m(B) denotes the minimal number of generators of the finite 
Abelian group B. 
Rondo then goes on to demonstrate the necessity of the assumption m(A) 2 
n + 2 by constructing examples, for all primes p and integers n 2 1, of groups A, 
and Xn such that A,, is elementary Abelian of order p”+‘, Xn is a soluble p’-group 
with h(X,) = n + 1, and A, acts as a group of operators on Xn in such a way that 
h (Cx, (a)) G n for all 0 E A *. However, the induction step in the proof of Kondo’s 
Theorem is of general application so long as m (A) a 3, and the restriction 
m (A) a n + 2 arises only in the initial case m (A) = 3, n = 1. In view of Kondo’s 
examples, we shall have to relax the conclusion alrLC i++le, ofcourse, but we can prove 
the following. 
Theorem 2. If m (A) 3 n + 1, then X is soluble and h (X) G n + 1 l 
, In the case n = 1, A has rank at least 2 and Cx (a) is nilpotent for all 
Q E A#. Now the argument used to prove the main t eorem o [d] can easily be 
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adapted to prove the solubility of X. A result of Ward ([8], Theorem 2) then yields 
h(X)s2. 
For n 2 2, Glauberman’s improvement [2] of Goldschmidt’s signalizer functor 
theorem implies that X is soluble. Now we can apply the induction step of Kondo’s 
proof since m (A) 3 3 to yield h(X) s n + 1, as required. 
It is an open question whether a finite group of order prime to p admitting an 
automorphism of order p whose fixed point set is nilpotent, must necessarily be 
soluble (See [ 1,s and 64, however, for partial results in this direction). Thus it is not 
yet possible to relax the cy90ndition on A to m (A) 3 n. Using existing results, we can 
however say title followe*ng: 
Theorem 3. Assume rl, (A) 2 n, and, if n s 2, that X is soluble. Then h (X) =S 
n +4. 
Proof. For n 2 3 we know by the Glauberman signalizer functor theorem that X 
is soluble. In the case sn (A) = 1, a result of Thompson [7] gives h(X) G 5. In the 
case m(A) = 2, let .z = X/E,(X). By the same result of Thompson, F(C’ (a)) s 
&(X) for all a E A #, and so A acts as a group of operators on X with CR(~) 
nilpotent for all a E A #- Theorem 2 of [8] yields that h (X) s 2, and thus h (X) G 6. 
For n 2 3, we can again use Kondo’s induction step, so we have h (X) G n + 4 for 
all n. 
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